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(54) Memory requirement reduction in a SQTV processor by ADCPM compression 

the vertical format (VFC). means of edge definition (PE) 
enhancement and means of digital-to-analog conver- 
sion (DAC) of the processed luminance and chromi- 
nance (YUV) signals, is further equipped with means for 
compressing and coding said converted video signals 
according to an adaptive differential pulse code modula- 
tion (ADPCM) scheme of said digital values to be stored 
in said field memory (FIELD MEMORY.1) and means 
of ADPCM decoding and decompressing of data read 
from said field memory (FIELD MEMORY_1). 

The significative reduction of the total memory req- 
uisite produced by the ADPCM pre-compression would 
make the entire system more readily integrataWe on a 
single chip. 



(57) An SQTV processor for converting a video sig- 
nal received at an interlaced scanning frequency of 50 
or 60 Hz, respectively to an interlaced scanning fre- 
quency of 100 or 120 Hz and implementing algorithms 
of noise filtering and of edge definition, including an 
analog-digital converter (ADC) of analog input signals of 
luminance and chrominance, at least a f ield memory 
(FIELD MEMORYJ) or more preferably two similar 
field memories where digital blocks of lum.nance (Y) 
value and blocks of values of each one of the two 
chrominance (U, V) components of said inverted 
video signals are stored, one "First-ln-F.rst-Out (LINE 
MEMORY) register for digital values read from said filed 
memory containing the pixels of a whole line of each 
SJToSU tntenng block (NOISE REDUCTION), a 
sampling frequency converter (SRC) of said fields from 
50 or 60 Hz to 100 or 120 Hz. means of conversion of 
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Description 

^r^grated systems are evermore largely e-P^^eoeivers to improve image qua.* without 
requiring changes in the relevant transmission ^ar^ NTSC SJCAM) signal are 

ing memory space 
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PAL 


720x288x8 for luma (luminance)(Y) 
360x288x8 for U chroma (chrominance U) 
360x288x8 for chroma (chrominance V) 


1,658,880 bits 
829,440 bits 
829,440 bits 


=3,317,760 bits 


NTSC 


720x240x8 for luma (luminance)(Y) 
360x240x8 for U chroma (chrominance U) 
360x240x8 for chroma (chrominance V) 


1 ,382,400 bits 
691 ,200 bits 
691,200 bits 


=2,764,800 bits 



,n the case of a PAL transmission system wh'.h. o*lng the more crfccaJ ' M ^ 

pie. the total requisite, when enjoying two field memones Mm i ^^'^SKS^ causing a per- 
P Thereistheneedorusefulnesstor^ceth^ 

ceivable visual ^o^ 

tion of the field memory .n the same IQTVJC (or s ^^^^2 aa ^na t0 an adapti ve differential pulse code 
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., YP , TV** more accurate is the preaicuw- memory requisite tor tne 

Figure 5 is a diagram snowing u 

tou' lines; de ,ined by four lines; 
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dataafterthefirstone. 2 is used as a field delay, to enable l.elds .nterpo.a 

Practically, the FIELD MEMORY_2 .s usea ^ ^ ^ ^ Rg 2 

oulse and gaussian noise. orQC essina section included in the SQ i h y (luminance) and UV 

PU,S The whole ^^^S^SSSS^SL that shown in H* 2. J in a pre-set tor- 
According to a well ^"^^o^ents are written in the field T^* 1 ^ that frequency, 

(chrominance U and ^^"^^sTcor 60). or 50 or 60 Hz and « delaying each pel 

^. p l,™«««»-*<*«"' a "«* Mo ™' d, , P - u >MB«oF«2.«»*«"»''» 6 rr'; 

woe can be 

20 2£» of different nature SS ^uency of ^ "^^aSier) blocKs and by 

Briefly, an SQTV processor in the diagram by the^ VFC (Vertc^For ^^ouT buffer 

ACCOI(W |loan«nM«ertol»»me compressing ana «X»S ** 

so Y ADPCM.Decoder block. WINDOW GENERATOR block . 4 lines> as shown 
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total sum * u- . • ^ fn, ,r linAs dgIs fuostream of the VARIANCE ESTIMATOR) because 

implementation. 

These pels feed the ADPCM Encoder. general RxC (R lines and C col- 

the number of bits required for * 6 ^^^^r^eS deS^ ™" 88 decompression of the block, 
itself, in order to simplify access to me Woe* ^n the comp JoU such that for each pixel, except for the 
Therefore by defining an ordenng ° , j^ s ^™ <* ^ usrt as predictor of the pixel itself, and by assum.ng 

proctor of P(i. j)'.' the sequence of Fig. 5 is defined as follows: 

♦ P(i. 1). '"-first scanned pixel of each line i=1 R 

♦ P'O. i) = PO. H): i=1 R and i=2 C 

by a C/B factor f ft blocks in the picture is divided through the 

The ADPCM compression method is appnea to 
following operations: 
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1) selection and coding in the digital stream of a suitable quantizer; 
Qoi^inn and coding of fhft Quantizer 

depending on the power of the block itself, as follows: 

tH^etofQIOOk-t L values used in case of unit power, is known both to the encoder and to the decoder; 

♦ Q(k)values actually used for the block are calculated as. 

Q(k)=Q1(k)»U;k=1 L 

Theeva.ua^oftheb.0^ 

KirnVrTumber of bite K. thus ^^^The^aSon error must be taken into account too. 

In selecting the prediction enor quantizer the ^vaR^ ottrteq rendered by ^ quantizer, 

because in the case of large prediction errors .t happen that the max calculation, also the 

SSng to the diagram shown SSSSSSm^m lines (e.g. G=2). One bit 

peak values of the prediction error are «^"» *» SdTng^n order to signal the occurrence of an excessive peakof 
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r/^in^ <->f tas <|ret 01x61 linft n< 1he block 

T.efirstpixe.ofthetx^ 
ing to its original resolution by a number B of bits. modified. This permits to adapt the decom- 

5 Compared to the known technique, the scanning P^^*^ e 7*^ Jy 
pressionto the need of obtaining the raster format at output of the FIELD MEMORY. 

nrmrrrinf- a lanfeaEai ™* of mi tho other pixds of thebiock 

, 0 Foreachpixe.Pofthebloc^^ 

SeTnr tt ^ 
with the ADPCM technique. 

J5 Fvam pia of com passion at N hits per pixel: 

eh^n in Fia 5 a block R*C of pixels after the WINDOW GENERATOR 
With reference to the scanning example shown in Fig. 5, a diock n u u y 

block is taken in consideration. 

The total bits employed for the block compression are equal to. 

20 K + (8*R) + (R*C-1)*N+R/G 



30 



where: 

ps k = bits employed for power coding. 

8 = bits employed for the f irst pixel in the scanning of each line. 
N = bits employed for quantization . . 

(R.G-1) .N = bits employed for DPCM coding of the rema,rung p«e.s 
R/G = bits to signal the altered quantizer in the R/G groups of l.nes 

in the case: K=6, R=4, C=16. N=4, G=2 the following total is obtained: 

6 + 8*4 + (4*16-1) * 4+4/2 = 280 bits/block 
In the case: K=6. R=4, C=16. N=3. G=2 the following total is obtained: 

6 + 8*4 + (4*16-1) ♦ 3+4/2 = 220 bits/Mock 
versus 4*16*8 = 512 bits requested by the original representation. 
F~,mpia 9 f Bompression of a PAL 4:23 field 

Each fleW. broken down in blocks, occupies the followng number of brts. 
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. Y component [(720*288) / (4*16)] ♦ 512 = 

- u component [(360*288) / (4*16)] * 512 = 

- V component [(360*288) / (4*16)] ♦ 512 = 

Total : 



1,658,880 bits 
829.400 bits 
829,400 bits 

3,317,760 bits 
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On the contrary, considering for instance a 
we would obtain: 



4 bit/pixel compression of luminance and a 3 bit/pixel of chrominance. 
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- Y component [(720*288) / (4*16)] * 280 = 


907,200 bits 


- U component [(360*288) / (4*16)] * 220 = 


356,400 bits 


- V component [(360*288) / (4*16)] * 220 = 


356,400 bits 


Total : 


1,620,000 bits 
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the compression factor obtained is equal to 2.048. thus enabiing a 50% compression of each ML 
cam ple of de repression of a PAL 4.2:2 field 



K _ 6 bits employed for power coding 

bits employed for the f irst pixel < 
bits employed for DPCM coding 
1 bit to signal that the quantizer is altered 



o bits employed for the f irst pixel of the port.on of line 3 

a, c-"i,N=60 bits employed for DPCM coding °^ m ^' n ' n 9 P ,xe ' s 



.nthiswaytheAOPCMDecod^^^^^ 
ecompress all the 16 pel groups of each 4»16 blocK ana Deiong.ny iu 



to decompress all 
25 processing. 
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Fvam ple of a pplication to a SQTV decoder 

" Con*.*, «. r*«.» *0«n. » is POS«= to dtfn. «.**-"«»"> " 

" rssc^*^*- - noise reducton ** * oeo "" ng " 

the diagram shown in Fig. 3. , lireri hv WINDOW GENERATOR, according to the adaptive 

1 ,620,000 * 2 = 3,240,000 bits 

u rr.ci n memories in the SQTV chip without resorting to external 

input data. Adedicated circuit (VARIANCE ESTIMATOR^Ic^es g Wock. With these parameters 

and the mean of the sum of absolute values ff^^^^JS^ value of the variance is used as a cond.- 
i, is possible to evaluate the input date (peg be permanently recorded in a ded- 

tioning coeff icient pointer of the quantizer QUANTIZER) which can I ^ P utilization of a pre-settable 

iSedread only memory (ROM). As an afternat^aj ^J^J^SJiSSe. acoording to the variancedatum 
combinatory logic (PLA) circuitry, in order to produce one or more pre-set a.g.« 

applied at the input. „ onaroto „ oredictor value to apply to the relevant input of the differ- 

The DPCM compression network. eurtabl .to 8^"**^^ « Sh the value of the first pel (A1) of 
entiating stage (-). consists of a two-.nput '^^J^SiX Se network is applied to the other input The 
each input data block is applied, wh.le the P^ ,cto / «T Quantizer circuit (QUANTIZER) to be added to the 
adaer stegeMreceivesthrcugha^ 

S£ut value Wthe multiplexer (MUX). The J^SSjJJSSl*^ *rcuit ( C0EFF >- 

circuit (MM. 0-255) whose output stream *f^ to * '^^Sa tory ,^ IC circuit. The utilization of this stage 
The limiter stage (LIM. 0-255) can be made ^*%^£m M y « a pixel from the limit assigned. wh,ch m 
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value of the pixel within the allowed limit memories, at three bits for chrominance data 

Assuming to read fr ° m » he ^^^" p^^S on e of tte values stored therein. The TO. T1 . T2. T3. 

value is obtained which is fedto the ROM (o rtoJePJ^ J* ^ ° uced ln ^ of , U minance data decompression, 

next value selected by the MUX. t compression and decompression. 

This process is initialized b> rthe first pel ol ^^^^TSS <* »• ADPCM ENCODER and of ADPCM 
Of course, the actual embodiments of the ^nousfuncftonal ^ of tnes e functional blocks are 

DECODER diagrams of Figure* 7 and 8 ™* b ^S£.' S^Patent No. 968301 06.9. filed on March 1 1 

described in the specification and *-^^Jj5SSS MO* by express reference. 

1996. in the name of the same Applicant whose content s here m a ™^>^ srMf<10H ^ * F .g. 7. according 
Figures 9. 1 0 and 1 1 show a ^^SSS^ e^y^e flgufes and therefore they may be imme- 

to a preferred embodiment. Common ^^^J^^i!?^ art and a reiterated definition and description of 

architecture or for its practical implementation. 
Claims 

, SQWprocessorfaoor^nga^^^^ 

tively to an interfaced scann.ng frequency of 100 or 20 Hz ^and imp g^ ^ prominence 

edge definition. *^££*2^T^& SS - ,u ™ ina ™ e 00 Va ' Ue and ^ 
at least a field memory (FIELD MEMO^FTY_l^nere o^i . ^ are ^ed, one "First- In-First- 

each one of the two chrominance (U. \£ ~7°"^omSS memory containing the pixels of a whole line 

5 (YUV) signals, 

characterized in that it comprises 

S5 J ii'pCM de«*, and «d* ^ — — ' — » < F1EL ° MEMOT °> 

Th. SOTV pracesoo. aceoding to dain. 1 . <*»acwi»d In that « codiprtw 

memory (FIELD MEMOKY.2); (Decoder) of data read from said second field memory 

ADPCM means of decoding and decompressing (Decoaerj 

(FIELD MEMORY_2). 
MEMORY_2) are defined in external DRAM device. 
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4. 
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